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Misalignment Fault Detection Based
on Event-Triggered Observer

SHI Huaitao ,YUAN Zhenming ,HOU Maxiao ,ZHAO Jinbao

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; The study is to investigate the discrete-time observer model for early fault detection in
rotor systems and propose a new method for detecting early faults in rotors based on a novel event-
triggered interval observer. The method generates residual intervals using the interval observer and
introduces performance metrics that are more practical, transforming them into a convex
optimization problem with linear matrix inequality constraints. The results show that the new event-
triggered interval observer has optimal robustness against unknown disturbances and sensitivity to
early faults. Experimental tests were conducted on a rotor imbalance platform , where vibration data
was extracted and analyzed. It was found that the introduction of the event-triggering strategy
reduced the amount of data by half. The proposed event-triggered interval observer-based fault
detection method has a broader range of applications. By introducing the event-triggering
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mechanism, it alleviates the pressure on the communication network while ensuring the

effectiveness of fault detection.

Key words : rotor system ; misalignment ;interval observer ;event-triggered ; linear matrix inequality
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